The impressive progresse in biochemistry, biophysics and cellular biology in the latest decade has achieved many breakthroughs in the inner normal and pathological cellular processes, opening new vistas in the fundamental and applicative biochemical thinking and researches. As a fundamental biomedical science, physiology benefitted of these cognitive and applicative discoveries, becoming the reference system essential for various clinical and paraclinical biomedical acts. The homeostatic mechanisms of regulation, adaptation and neuro-endocrino-metabolic control have been first specified that lie at the basis of the "constant composition of the inner medium", signalled by Claude Bernard (1852) (1) .
Brief data concerning homeostasis
As a state of dynamic equilibrium of the constituents of liquid medium surrounding cellular level, homeostasis is essential for the survival and obtaining of various activity forms of the cells. About 100 trillion cells of the human body with structure, metabolism and highly differentiated functions are subject to a permanent adaptative control, starting with the self-regulation of the main functions of the organism and ending with the genetic control at the cellular level. The regulation and control systems necessary to maintain the cellular homeostatic equilibria are of two kinds: intrinsic (local) and extrinsic (nervous and endocrine). By these complex mechanisms the direct or reflex selfregulation of vascular tonus is obtained, as well as the differences of volume and circulating blood pressure, the concentration of constituents of the inner medium necessary for both extra and intracellular liquid exchanges (nutrient molecules, oxygen, carbon dioxide, salts, electrolytes, vitamins, hormones, mediators and chemical modulators, etc.) and for the thermal regulation, acido-basic equilibrium, concentration of secretion products and cellular degradation, etc. Thus, each cell, as part of various tissues and organs, contributes to the coordination and maintaining of local and general equilibria, a homeostasis absolutely essential for the organism normal activity.
Classically, it is known that 11 body systems participate in order to obtain homeostasis, i.e. the circulatory transport system and the respiratory, digestive, urinary, osseous, muscular, nervous, endocrine, reproductive, tegumentary, immune systems. There is a complex interdependence between their cells and homeostasis, essential for maintaining the high functions within normal limits which assure the behavior of the organism as a whole. The inter-relations between the cells and the organized systems of the human body, generating compensatory phenomena of regulation, adaptation and homestatic defence, mostly by negative or positive feedback reactions (2), were described and assumed as adaptive mechanisms (Fig. 1) .
In its turn, the appearance of the fundamental concept of homeostasis as a mechanism essential for the cell life and activity was followed, as is known, by the discovery of stress as a phenomenon of demands and responses to various endogenous and exogenous stimuli (3), together with the discovery of nucleic acids (4) as genetic substrate of hereditary characters. In their time, the relevance of "genes" was compared with physicists' relevance of "atoms".
Participating with nervous and endocrine components (central and peripheric ones) both in the development of general vital processes and in providing various forms of specific cellular activities, the alteration of homeostasis leads to disease and death by lesions or increase of apoptosis damage.
Subsequently, the research of cellular and molecular biology, descending at the subcellular level, brought many details and additional information to the present knowledge concerning the structure and functions of genes as a biologic substrate of heredity (5).
Cognitive acquisitions in cellular and molecular biology
The study of the conserving biological processes, which are spread from generation to generation, started with genetics and development sciences, and is based on cellular and molecular biology. Now it is linked to functional and proteomic genomics, based on the recently introduced concepts of genome, transcriptome, proteome, and physiome. The biomedical research deeply penetrated in "Man's Age" (6) on a cognitive plane. Structurally, it was specified that the DNA of eucaryote organisms is a polynucleotide made up of two polynucleotide chains represented by purinic and pirimidinic bases resulted from pairing through hydrogen bridges adenine with thymine and guanine with cytosine. Wrapped around a virtual axis as a double helix, linking of nucleotides of the nuclear DNA of structural or regulatory genes contains a codified message whose decrypment and transcription at RNA messenger level accomplishes by translation ribosomal biosynthesis of specific proteins in the cellular cytoplasm implied in conferring hereditary genotypic and phenotypic characters. The identification of the 26,000 -40,000 human chromosomal genes (7) was followed by the characterization of genes coding various bioactive endogenous substances, as are the circulatory and tissular hormones, chemical neurotransmitters, membrane receptors, ionic channels or various products of cellular metabolism ending with the enzymatic equipment implied in their biosynthesis or inactivation. Thus, the biotechnology of genetic engineering was established in order to obtain animals and plants with improved biological qualities or microorganisms making up active biological substances (antigens, monoclonal antibodies, antisense substances, pharmaceutical products, food principles, etc.).
In their turn, the physio-pharmacological researches concerning the cellular mechanisms of various bioactive substances have shown the transduction and transcription pathways of extracellular signals generating intracellular specific responses. It has been specified, among others, that the activation or inhibition of membranary receptors by nonlipophilic substances (some peptidic hormones, for example) influence through the second messengers (AMPc, GMPc, IP3, DAG) the enzymatic activity of proteokinases and intracellular protein-phosphatases, altering the ultrastructure and the functions of the protein substratum specific to the various forms of cellular activity.
While the activity of proteinkinases accomplishes the phosphorylation of intracellular proteins by the transfer of ATP terminal phosphate, the increase of protein-phosphatase contributes to the dephosphorylation of proteic substrate thus providing the bidirectional control of subcellular specific proteins (8) (Fig. 2) .
In the case of lipophilic hormones (steroid, thyroid) it has been established that they act at the nuclear level determining the activation of some specific responseelements that regulate the protein-inducing genes. Recently, fast, non-genomic effects of some steroid hormones have been described (9) .
The modern approaches to the genomic-physiomic study are represented by anterograde, positional and retrograde, functional genetics (7).
While anterograde genetics concerns the identification of genes in a mutant phenotype, in view of positional cloning of the mutant genes (from phenotype to genotype), the retrograde genetics concerns the functional analysis of a gene with a known identity (from genotype to phenotype).
A great step forward was the recent deciphering of the human genome. The cloning of nuclear DNA opened new perspectives for the study of gene substratum New perpsectives in physiology of various normal and pathological conditions. Using transgenic and knock-out animals, significant progresses have already been obtained concerning the gene substratum of some cardiovascular, endocrine, neuropsychic, immunologic, rheumatic or tumoral diseases, acquired by genetic or inherited mutations (10) .
Their reproduction on experimental animals brought about new elements of knowledge and interpretation of their production complex mechanisms as well as of therapeutic ones, opening the way to gene therapy as a source of drug-proteins obtained either by gene transfer of by means of antisense nucleotides. In the first case the therapy by gene transfer leads to the intensification in situ of active protein biosynthesis and, in the second case, antisense oligonucleotides inhibit the protein synthesis (11) .
From homeostasis to genome and proteome
In the latest years the study of biosynthesis and of normal or pathological functions of the proteins generated the new concept of proteome, a branch of functional genomics which studies the protein molecular expression of the genome holder of genetic memory (12) . Another concept recently introduced is the "transcriptome", which means the population of genes expressed at a certain moment or in a certain tissue, as an answer to a predefinite group of experimental conditions (13). The latest researches of molecular biology entered a new stage of functional genomics called postgenomic (14) . This concerns both the clarification of the molecular structure of proteins genetically programmed in order to establish the specific role at cellular level and the cloning of coding DNA for reproductive or curative purpose.
As concerns the cloning as an in vitro recombination phenomenon of a fragment of coding DNA with a non-nucleate cytoplasmic cellular vector, it has been established that this produces replicates in the interior of the host cell, obtaining the appearance of genetically identical new cells or organisms by nonsexual repetitive division. The cloning of various animals presenting certain technical difficulties and ethical controversies could not be extended to humans until now. Human fertilization by reproductive cloning is still the object of some disputes and contradictory opinions concerning unpredictable somatic, behavioural or neuropsychic risks.
Recently there was concluded the regenerative repairing cloning with embryonic human cells capable of cellular differentiation with the view to produce (primordial) stem cells and to prepare by regeneration some tissular structures, replacing those morpho-functionally altered. The obtaining of stem cells provided with the capacity of differentiation and further development opens the way to use them for a therapeutic purpose as a source of transplantable tissue organs. There is a new gene therapy which induces great perspectives to the research of human genetic bioengineering.
The first results for obtaining the human cloned embryos have been recently published by two teams (an English and a Korean one). The embryos were obtained using donated ova from which the nucleus with the genetic code of the donor was extracted. This was replaced by genetic material from the skin of the patients. Using chemical stimulation, the ovule, fertilized by this way, started its cellular division.
Most religion confessions, although they have not agreed with human reproductive cloning, accept the therapeutic repairing cloning, using stem cells in order to regenerate morpho-functionally altered tissues or organs.
From functional genomics to physiome
The correlation of new cognitive discoveries of genomics and functional proteome with the classical data of normal physiology led to the integrative concept called "physiome" (15) . This new concept appeared after the Conference in Banbury (1997) which had as a topic : "Genomics to physiology and beyond -How do we get there ?" and was followed by the initiative of a representative group of American physiologists (16) to publish a journal of functional genomics which they called Journal of Physiological Genomics (1999).
Beginning from the fact that physiology as integrated biology should be completed and redefined, it was considered imperative the increase of the contacts between physiologists, biochemists and geneticists in view of including data of genomics and functional proteomics to the classical ones of normal and pathological physiology.
The desiderative integration of the present knowledge of physiology with the results of modern research on cellular and molecular biology lies at the basis of this concept. As an expression of this new orientation of physiology the concept of "cardiome" appeared so far (17) given to the integrated knowledge which concerns the gene expression of heart structural proteins with the metabolism and functions of the heart muscle. Such integrations from the organism to the cell and molecule, respectively, are also presently tried in the case of other parts of the human body (vessels, kidney, endocrine glands, brain, etc.). At the molecular level, the researches of functional genomics and proteomics complete the classical concepts of normal and pathological physiology (18) .
Completing the reductionist tendencies of molecular biology, the integrative concept of physiome, extended from the cell and genome to the main tissues and organs, gives a new content to the classical concepts of homeostasis and homeostasis equilibria which extend from the level of the important functions of the organism up to cellular and molecular level (19) .
This way the causal-analytical orientation of physiological sciences is completed by the cognitive and applicative discoveries of molecular biology, contributing both to decoding the unknowns which persist at the level of living matter and to specifying the molecular substrates of the normal and pathological functions of the organism.
Thus, physiology, although surpassed by the progress of technical sciences for a long time, has become again a science "qui se reveille" (20) , including the recent results of the research in cellular and molecular biology.
